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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a direct 
conversion receiver where reception quality is 
maintained excellently without increasing its power 
consumption. 

SOLUTION: ADC offset voltage is produced in an output 
base band signal of mixers 14a, 14b because of even 
harmonic distortions of the mixers 14a, 14b. The DC 
offset voltage is eliminated by capacitors 19a, 19b and 
the resulting base band signal is given to A/D 
converters 20a, 20b. Capacitances of the capacitors 19a, 
19b are selected so that a cut-off frequency of a high- 
pass filter consisting of the capacitors 19a, 19b and 
input resistors of the A/D converters 20a, 20b is about 
1% of a symbol rate of QPSK modulation in use or below. 
Thus, the effect of the DC offset voltage is disregarded 
without losing reception quality (BER). 
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CLAIMS 



[Claim(s)] 

[Claim 1] The frequency-conversion means which carries out frequency conversion of the high 
frequency input signal received and obtained through the antenna to baseband signaling using a 
local oscillation cycle signal, The capacitor for direct-current removal from which the dc 
component of said baseband signaling taken out from said frequency conversion means is 
removed, The A/D converter which changes into a digital signal said baseband signaling inputted 
through said capacitor for direct-current removal, After shaping the output digital signal of said 
A/D converter in waveform, it has a recovery means to get over and to acquire a recovery 
signal. The direct conversion receiving set characterized by setting up the capacity value of said 
capacitor for direct-current removal so that the cut off frequency of the high pass filter 
constituted by said capacitor for direct-current removal and input resistance of said A/D 
converter may become below a predetermined value. 

[Claim 2] The oscillator with which said frequency-conversion means generates said local 
oscillation cycle signal, The phase shifter which carries out 90-degree phase shift of this local 
oscillation cycle signal, and the 1st mixer which carries out frequency conversion of said high 
frequency input signal using the local oscillation cycle signal from said oscillator, and outputs the 
1st baseband signaling, It has the 2nd mixer which carries out frequency conversion of said high 
frequency input signal using the local oscillation cycle signal from said phase shifter, and outputs 
the 2nd baseband signaling. Said capacitor for direct-current removal and said A/D converter 
are a direct conversion receiving set according to claim 1 characterized by preparing two lines 
corresponding to said 1st and 2nd baseband signaling. 

[Claim 3] Said frequency-conversion means is a direct conversion receiving set according to 
claim 1 characterized by being the means which carries out the rectangular recovery of the RF 
input signal by which the QPSK modulation is carried out. 

[Claim 4] Said frequency-conversion means is a direct conversion receiving set according to 
claim 1 characterized by being the means which carries out the rectangular recovery of the RF 
input signal by the direct diffusion method by which the spectrum diffusion modulation is carried 
out. 

[Claim 5] The cut off frequency of the high-pass filter constituted by said capacitor for direct- 
current removal and input resistance of said A/D converter is a direct conversion receiving set 
according to claim 1 characterized by being about 1% or less of the symbol rate of a QPSK 
modulation when the QPSK modulation of said high frequency input signal is carried out. 
[Claim 6] The cut off frequency of the high-pass filter constituted by said capacitor for direct- 
current removal and input resistance of said A/D converter is a direct conversion receiving set 
according to claim 1 characterized by being about 10% or less of the symbol rate of a frequency 
spectrum diffusion modulation when [ at which said RF input signal is based on a direct diffusion 
method ] the frequency spectrum diffusion modulation is carried out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the direct conversion receiving set which is 
applied to a direct conversion receiving set, especially frequency-conversion-acquires the signal 
of baseband directly by making a received high frequency signal into a local oscillation frequency 
with a mixer. 
[0002] 

[Description of the Prior Art] The direct conversion receiving set which frequency-conversion- 
acquires the signal of baseband directly by making a received high frequency signal into a local 
oscillation frequency with a mixer is known conventionally (for example, JP,1 -27451 8,A, JP,3- 
16349 A and JP,3-220823,A each official report). 

[0003] however, the case where the direct-current-offset electrical potential difference other 
than necessary baseband signaling occurred in the output of a mixer, and an operational amplifier 
etc. is used as amplifier of baseband signaling by eventh distortion of a mixer in this direct 
conversion receiving set — a part for an input direct-current-offset electrical potential 
difference — magnification twice — the further direct-current-offset electrical potential 
difference was overlapped by being carried out and appearing in an output. From this, with the 
conventional direct conversion receiving set, receiving quality (BER) deteriorates or the dynamic 
range of an A/D converter is spoiled remarkably. 

[0004] Then, the approach of oppressing the above-mentioned direct-current-offset electrical 
potential difference is conventionally proposed by using the feedback loop which extracts a 
direct-current-voltage component and returns (JP,3-220823,A). 
[0005] 

[Problem(s) to be Solved by the Invention] However, since circuits, such as a duty detector and 
a D/A converter, are needed and equipment becomes large-scale on the whole in the above- 
mentioned conventional direct conversion receiving set, for the pocket mold walkie-talkie with 
which especially small and lightweight-izing are called for severely, it is a problem very and a 
problem also from the field of power consumption. 

[0006] This invention aims at offering the direct conversion receiving set which can hold 
receiving quality good, without having been made in view of the above point and bringing about 
increase of power consumption. 

[0007] Moreover, other purposes of this invention are to offer the direct conversion receiving 
set which can disregard the effect of a direct-current-offset electrical potential difference by 
comparatively small circuitry. 
[0008] 

[Means for Solving the Problem] The frequency-conversion means which carries out frequency 
conversion of the high frequency input signal which the 1st invention received through the 
antenna and was obtained in order to attain the above-mentioned purpose to baseband signaling 
using a local oscillation cycle signal, The capacitor for direct-current removal from which the dc 
component of the baseband signaling taken out from the frequency conversion means is 
removed, The A/D converter which changes into a digital signal the baseband signaling inputted 
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through the capacitor for direct-current removal, After shaping the output digital signal of an 
A/D converter in waveform, it has a recovery means to get over and to acquire a recovery 
signal. It considers as the configuration which set up the capacity value of the capacitor for 
direct-current removal so that the cut off frequency of the high pass filter constituted by the 
capacitor for direct-current removal and the input resistance of an A/D converter may become 
below a predetermined value. 

[0009] In this invention, the capacitor for direct-current removal can remove the direct-current- 
offset electrical potential difference of the output baseband signaling of a frequency conversion 
means, without removing the low frequency component originally contained in baseband signaling 
as much as possible, in order to make below into a predetermined value the cut off frequency of 
the high pass filter constituted by the capacitor for direct-current removal, and the input 
resistance of an A/D converter. 

[0010] Moreover, the oscillator with which the 2nd invention generates a local oscillation cycle 
signal for a frequency-conversion means, The phase shifter which carries out 90-degree phase 
shift of the local oscillation cycle signal, and the 1st mixer which carries out frequency 
conversion of the high frequency input signal using the local oscillation cycle signal from an 
oscillator, and outputs the 1st baseband signaling, It has the 2nd mixer which carries out 
frequency conversion of the high frequency input signal using the local oscillation cycle signal 
from a phase shifter, and outputs the 2nd baseband signaling, and considers as the configuration 
which formed the capacitor for direct-current removal, and two A/D converters corresponding 
to the 1st and 2nd baseband signaling. 

[0011] Thereby, when the QPSK modulation of the RF input signal is carried out, either in case 
[ which is depended on a direct diffusion method ] the spectrum diffusion modulation is carried 
out can carry out the rectangular recovery of the RF input signal. 

[0012] The 3rd invention moreover, the cut off frequency of the high-pass filter constituted by 
the capacitor for direct-current removal, and the input resistance of an A/D converter When the 
QPSK modulation of the RF input signal is carried out It carries out to about 1% or less of the 
symbol rate of a QPSK modulation. The 4th invention When [ at which a RF input signal depends 
the cut off frequency of the above-mentioned high-pass filter on a direct diffusion method ] the 
frequency spectrum diffusion modulation is carried out, it is characterized by carrying out to 
about 10% or less of the symbol rate of a frequency spectrum diffusion modulation. Thereby, the 
cut off frequency of the above-mentioned high-pass filter is made to a value which does not 
bring about degradation of a receiving signal quality. 
[0013] 

[Embodiment of the Invention] Next, the gestalt of operation of this invention is explained with a 
drawing. Drawing 1 shows the block diagram of the gestalt of 1 operation of the direct 
conversion receiving set which becomes this invention. The gestalt of this operation is the 
example of the direct conversion receiving set corresponding to a QPSK modulation technique, 
and removes the direct-current-offset electrical potential difference generated with Mixers 14a 
and 14b and Amplifiers 18a and 18b by Capacitors 19a and 19b. 

[0014] Next, the configuration and actuation of the gestalt of this operation are explained. After 
an unnecessary frequency component which degrades receiving quality with a filter 12 is 
removed, the RF input signal received with the antenna 1 1 dichotomizes, after being amplified 
with amplifier 13, and is supplied to Mixers 14a and 14b, respectively. On the other hand, while 
the local oscillation cycle signal by which the oscillation output was carried out from the local 
oscillator 15 is directly supplied to mixer 14b, it is supplied to back mixer 14a to which 90 
degrees of phases were shifted with the 90-degree phase shifter 16. 

[0015] Mixers 14a and 14b carry out frequency conversion of the input signal of the high 
frequency from amplifier 13 by the local oscillation cycle signal from the 90-degree phase shifter 
16 or a local oscillator 15, and acquire baseband signaling (a Q signal, I signal). The baseband 
signaling outputted from Mixers 14a and 14b, respectively passes the low-pass filters 17a and 
17b from which the unnecessary frequency component generated with Mixers 14a and 14b is 
removed, is supplied to Amplifier 18a and 18b, and after being amplified until it was equivalent to 
the full scale of latter A/D converters 20a and 20b here, a dc component is removed by 
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Capacitors 19a and 19b, and it is supplied to A/D converters 20a and 20b. 

[0016] After shaping in waveform by supplying the digital signal acquired by carrying out analog- 
to-digital conversion, respectively with A/D converters 20a and 20b to the digital filters (for 
example, root nyquist filter (RNF)) 21a and 21b prepared since an intersymbol interference was 
not produced, the received-data processing circuit 22 is supplied, recovery processing is 
performed here, and a recovery signal is outputted to an output terminal 23. 
[0017] the case where an operational amplifier is used for the amplifier 18a and 18b which a 
direct-current-offset electrical potential difference occurs, and usually amplifies baseband 
signaling by eventh distortion of Mixers 14a and 14b with a direct conversion receiving set here 
— a part for input offset voltage — magnification twice — the further direct-current-offset 
electrical potential difference is overlapped by being carried out and appearing in an output. 
Therefore, when the magnitude spectrum of a single baseband rectangle signal is considered, an 
unnecessary direct-current-offset electrical potential difference will be added to the dc 
component that to a signal component contained. [ many ] 

[0018] Then, he is trying to lose the effect by the unnecessary direct-current-offset electrical 
potential difference by removing a dc component by using Capacitors 19a and 19b with the 
gestalt of this operation. However, the impulse response of RNF(s) 21a and 21b which the dc 
component and low frequency component which are originally contained in coincidence at a 
signal component are also removed [ RNF(s) ], and do not produce an intersymbol interference 
will also disturb only by using Capacitors 19a and 19b. 

[0019] For this reason, it is necessary to combine the capacity value of the above-mentioned 
capacitors 19a and 19b with the input resistance of A/D converters 20a and 20b connected to 
the latter part, to take it into consideration, and to determine it. That is, if the cut off frequency 
of this high-pass filter is not appropriately chosen according to the symbol rate of the QPSK 
modulation currently used by the capacitor 19 (equivalent to capacitor 19a or 19b of drawing 1 ), 
and the input resistance 25 in A/D converter 20 (equivalent to A/D-converter20a or 20b of 
drawing 1 ) in order to form a high-pass filter as shown in drawing 2 , there is a danger of 
producing remarkable receiving quality (BER) degradation. 

[0020] So, with the gestalt of this operation, the cut off frequency of the high pass filter 
constituted by that capacitor and input resistance of A/D converters 20a and 20b sets up the 
capacity value of the above-mentioned capacitors 19a and 19b so that it may become about 1% 
or less of the symbol rate of the QPSK modulation currently used. The effect of a direct- 
current-offset electrical potential difference can be disregarded without this spoiling receiving 
quality (BER) to drawing 3 , as I shows. In addition, as an example of the symbol rate of a QPSK 
modulation, there is 21k symbol / a second, or a 192k symbol / second, for example. 
[0021] Moreover, with the gestalt of this operation, since it enabled it to disregard the effect of a 
direct-current-offset electrical potential difference using the capacitors 19a and 19b of a 
passive element, while power consumption is made to smallness compared with the circuit which 
consumes power like the offset canceller of the conventional receiving set, small [ of 
equipment ] and lightweightHzation are realizable. 

[0022] In addition, this invention is not limited to the gestalt of the above-mentioned operation, 
and can be applied also to the receiving set of a spread spectrum system. In this case, the cut 
off frequency of the high-pass filter constituted by that capacitor and input resistance of A/D 
converters 20a and 20b sets up the capacity value of the above-mentioned capacitors 19a and 
19b so that it may become about 10% or less of the symbol rate of the spectrum communication 
link by the about [ diffusion coefficient =64 ] direct diffusion method (DS). The effect of a 
direct-current-offset electrical potential difference can be disregarded without this spoiling 
receiving quality (BER) to drawing 3 , as II shows. 
[0023] 

[Effect of the Invention] The capacitor for direct-current removal generated by the circuit can 
remove the direct-current-offset electrical potential difference of the output baseband signaling 
of a frequency conversion means, without spoiling receiving quality (BER), since it was made not 
to remove the low frequency component originally contained in baseband signaling by making 
below into a predetermined value the cut off frequency of the high pass filter constituted by the 
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capacitor for direct-current removal, and the input resistance of an A/D converter as much as 
possible according to this invention as explained above. 

[0024] Moreover, since he is trying for the capacitor for direct-current removal which is a 
passive element to remove the direct-current-offset electrical potential difference of baseband 
signaling according to this invention, it compares with a receiving set conventionally which 
removes a direct-current-offset electrical potential difference by the offset canceller, while 
being able to reduce power consumption sharply, circuitry can be miniaturized, and therefore, it 
especially applies to a portable telephone, and is suitable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the gestalt of 1 operation of this invention. 
[Drawing 2] It is the explanatory view of the configuration of the important section of this 
invention. 

[Drawing 3] It is drawing showing the relation between the cut off frequency of the high-pass 
filter of the important section of this invention when applying this invention to a QPSK signal and 
a spectrum diffusion signal, and receiving quality (BER). 
[Description of Notations] 
13, 18a, 18b Amplifier 
14a, 14b Mixer 

15 Local Oscillator 

16 90" Phase Shifter 

1 7a, 1 7b Low-pass filter 

19a, 19b, 19 Capacitor for direct-current-voltage inhibition 

20a, 20b, 20 A/D converter 

21a, 21b Root nyquist filter (RNF) 

22 Received-Data Processing Circuit 
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DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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